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(54) PACUJMPMTE/lb CKBAXI4H . 

(57) M3o6pcTeMiie othocmtch k ropHOfl npo- 

MblUf/ICHHOCTII M MO*eT 6uTb MCnO/lb30B3H0 B 

nHeBMoyAapHux MexaHM3Max a** pacuuMpe- 
hmji CKBaxMH. Ue/ib M3o6peTeHM» - noBbiuie- 
Hue ycToAHMBOCTM pa6oTbt OHeBMoyAapHux 



MexdHM3M0B nyTeM 3BTOM3TviHecKoro nepe- 
pacnpeAe/ieHMfl pacxoAa B03Ayxa. PacwMpn- 
Te/ib BK'niOHdBT xopnyc, HanpaB/ifliomMft 
nu/toT, KOMnneKT RHeBMoyAapHMKOB, ycraHoa- 
/leHHwx Ha xopnyce. w B03AyxopacnpeAe/iM- 
Tenb c HenoABMXHbiMH 6/ioxaMH 7 h 

nOABMXHWMM 6AOK3MM 21. OXB3HCHHMMM 6eC" 

. KOHeHHoA rMtfxoft TJiroa 22. Kopnyc coctomt M3 
noA80A«iUMX cexuMft, s xaacAOtf M3 xoropux 
MMeeTcn BXOAHdR 11 m BbixoAHan 12 xanepw m 
APOccenMpytoiuee ycTpoflcTBO. cocToniuee M3 
BTy/iKM 13 m noAnpyxwHeHHoro toianaHd 14 c 
OTBepcTHAMM 15. K/ianaH 33Kpen/ieH Ha oitokb 
16. na KoropoM ycTanoBneHM npyacMHM 17 m 
18 m raflxa 19. Flpw HapyuiemtM paBHOMepHO- 

CTM pa60TU nH6BMOyA3pHMK0B 6/iaroA3p« Ha- 

/immmio rn6xoa T»rii 22 hpomcxoamt 

3BT0M3TMMeCK0e BblpaBHMBdHtte nOABW B03- 

Ayxa b xaxcAbiA nneBMoyAapHMK. 3 mji. 
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ll3o6peieHHe qthocmtc* k ropHoft npo- 

MblUlAeHHOCTM M MOXeT 6blTb MCnO/lb30BaHO B 

nneBHoyAapHUX MexaHM3Max. npeAnasna- 
neHHUX An» pacuiMpeHMsi ckbb*cmh. 

UeilblO M306p6TeHM5l SIBJISieTCfl noBuuie- 
HH6 H3ABXCHOCTM pa60Tfal paCUJMpMTe/lfl ny- 
TeM dBTOMdTMHCCKoro nepepacnpeAe^eHMii 
pacxoAa B03Ayxa b nneBMoyAapHux Mexa- 

KM3M3X. 

Ha 4>nr. 1 npeACTdB/ien pacuiMpme/ib 
CKBaxcMH. o6u(mh bma: Ha <t>wr. 2 - ceseHMe A-A 
na $Mr. 1; Ha <J>nr. 3 - ceneHMe,6-6 na <|>Mr. 2. 

PacuiMpMTeJib cxaaxcHH BmiKMaeT xopnyc 
1, HanpaBAsiiouiMft nn/ioT 2, xoMnnexT paBHo- 
MepHO pa3MetueHHbix b xopnyce nneBMoyAap- 

HV4JCOB 3 C pa60HMMM KdMepdMM 4 M nOpUJHBMM 

5. B03AyxopacnpeAe/iwTe/ib 6 c nenoABMXHbi- 



MM 6/lOKBMM 7 M flOABOA* IMMMM CeKUMflMM 8. 9. 
10. B KdKAOft CeKUMM MMeiOTCfl bxgah3* 1 1 M 

BuxoAHan 12 xaMepu m Apocce/iwpywmee yc- 
TpOMCTBOt cocTOfliAee M3 BTy/ixn 13 m noAnpy- 
xcMHeHHoro K/ianana 14 c qtbcpctmsimm 15., 
K/ianan aaxperuieH Ha turoxe 16. na kotopom 
ycTa hob/16 Hbf npyKMHbi 17 m 18 m raAxa 19. 
Topuu cexijMA 3axpuTbi xputuxaMM 20. Ha 

KOHIidX UITOKOB 16 yCTBHOBiieHbl nOABMMHbie 

6/iokm 21. xoTOpwe nocpeACTBOM 6ecxoHe4- 

HOA rM6KOft THFM 22 CBfl33HW C HenOABMXCHbl- 

mm 6/ioxaMM 7. 

PacujMpMTe/ibCKBaxMH pa6oraeTc/ieAyK>- 

IUMM 06p330M. 

PacuiMpMTe/ib yCTanaB/iMBaiOT na 3a6oft. 

BKi1K>SaK}T BpatlieHMe M nOA3»OT 0K3TWM B03- 

Ayx b 803AyxopacnpeAe/wTe/ib 6. 
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CttdTblA B03AYX M3 BXOAMOft K3Mepw 1 1 

icaKAOft noABOA»metf cocumm 9. 8. 10 nepe3 
OToepc™* 15 noAffpyjKMMeMHoro K/ianaHa 14 

ft 3330 p MeXCAY noC/ieAHMMM II BTy/lKOfl 13 

noctynaeT b auxoAHyio KaMepy 12 m aaieM 5 
cooTBeTCTaeH mo b pa6o<ty to icaMepy 4 ica*Aoro 
M3 KCMnnexTa nHeBMoyAapHMKOB 3. npuBOA* 
b B03BpaTHO-nocTynaTe/ibHoe ABwxemie nop- 
wetib 5, noA ac^ctbmcm KOToporo ocyutecTB- 
ziflioT pa3pyuieHtie nopoAU. • 10 
flpM paeHOMepMoft pa60Te nHeaMoyAap- 

HHKOB 3 3330P Me*Ay ROAn pyjKMHeHHUM wia- 

nanoM 14 h Bty/iKOfl 13 Apocce/mpyiomero 

yCTpOACTBa KaKAOft M3 nOABOA*lUt1X CeKUM^ 8. 

9, 10 0AMH3K0B m« ciieAOBdTC/ibHO, b pa6oMy»o 15 
KdMepy 4 icaxcAoro nHeeMoyAapHmca 3 nocry- 
naeT paaHoe . ko/immcctbo cxaroro B03Ayxa 

npH OAKH3KOBOM A3B/ieHMM. 

Echm *e paBHOMepHOCTb pafoTu nneBMO* 
yAapHMKOB 3 HapyiuaeTcn bc/icactbhc bo3- 20 

MOMHWX Ae4>OpMaUHA nOpUIHR 5, M3MGHCKMil 

TeMnepatypHoro peacMMa nMeBMoyA3pMMKOB 
3 m/im Apyrwx 4>airropOB, to 3a3op MexcAy noA- 
npyxHHeHHUM x/ianaHOM 14 m BTynicoft 13 M3- 
MeHsieTcn nponopMMOHa/ibHo conpoTMBJieHMio 2E> 
noTpeftare/iR. Ecam. HanpMMep, conporwB/ie- 
hm6 norpe6neHMio cataToro B03Ayxa nHesMoy- 

A3PHMKOM.3. CBW33HHMM C nOABOA*meA 

ceicuMeA 8. yBe/imiMOCb, to pacxoA B03Ayxa 
T3M yMeHbtuMnca m A3B/ieHMe b bmxoahoi* ica- 30 
Mepe 12 B03poc/io, a a buxoahux icaMepax 12 
ceiuuirt 9 m 10 pacxoA cxcaToro B03Ayxa m 
cicopocTb ero abmhcchmji MmoseHHO B03pacra- 
k>t 9 hto Bt>i3biBaeT nepeMemeHHe K/ianaHoe 14 
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b H^npaaneHMM KdMep 12 b noABOAfliUux cex- 
Umjix 9 m 10. yMeHbtuan 3a3op Me*Ay noAnpy- 

XMHBHHblMH K/ldndHdMM 14 M BTy/lKdMM 13 

ynoMWHyTwx ce*tu<a. C noMombK) 6ecKoneM- 
HOfl rn6icofl Tarn 22. orn6aK)mea HenoAauxc- 
Hwe 7 m noABMXHbie 6/iokm 21, xnanaH 14 
nepeMeuuaeTCfl a CTopoxy y Be/iMMeHM» aa3opa 
b noABOA«u;e^ ceKUMM 8, hto aBTOMajMMecKH 
BoccTdHaB/iiiBaeT paBHOMepHyib pa6oTy Bcex 
nHeBMoyAapHMKOB 3. 

. <D o p m y n a w 3 o 6p6TG h h r 

PaCUIHpMTe/lb CKBdXCMH, BK/HOHdlOtUMA 

paaMeuieHHbie a xopnyce nHeaMoyAapHue 
MGxaHM3Mbi m B03AyxopacnpeAe/inTe/ib f no* 
nocTb KOToporo cooSmena c pa6oHMMw icaMe- 

pd MM HHCBMOyAapHblX MeXdHH3MOB, OT/IM" 
MaiOtUMACII TCM, 4T0. C Ue/1bK> nOBUUJeHMfl 

HaAexHOCTM pa6oTU pacwMptrreji* nyreM aa- 
TOMaTMsecxoro nepepaCnpeAeteHMsi pacxoAa 
ao3Ayxa a nueBMoyAapHbix MexaHM3Max. oh 
CHa6xeH 6/ioxaMM. a BOdAyxopacnpeAentrre/ib 

BbinOHHeH CeKUMOHHbIM C nOABOAOM icaxAOA 
cexuMM k pa6oMeft itdMepe xaxc/ibro nMCBMoy- 

AdpHOfO M6X3HM3M3, HpM 3TOM OAMM M3 6/10- 

kob HenoABHXHo pa3MetueH a ijeHTpaflbHoa 
MacTM B03AyxopacnpeAejiHTe/ia. a APyrvte yc- 
T3H08/ieHbi a cexi4M5ix c B03MO^cHOCTbio nepe- 

MetlieHHfl M KdXCAUA M3 HMX C8fl33H C 

HenoABMKHUM 6/iokom nocpoACTBOM 6ecxo- 
nesMoft tm6koA TJirw, npimeM Ka*A3fl CeKUMSI 
B03AyxopacnpeAaAMTe/in UMeeT noAnpy^w- 
HeHHwA icnanaH, kotopuA cba33h c 6/iokom. 
ycTdHoaneHHUM b 3toA cexuMH. 
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(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 2. 

The borehole reamer includes body 1, pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 
linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 

[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 



1677225 
[see Russian original for figure] 

B 

A— A 

B 

Fig. 2 



[see Russian original for figure] 
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Fig. 3 
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